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ABSTRACT 

PROBLEM TO BE SOLVED: To improve data transferring performance by detecting 
the number of modules, CPUs and memories to mount, integrating the dividing 
systems of communication line to initially divide according to the number 
of them at need and executing the arbitration processing of the using right 
of the communication line. 

SOLUTION: A common bus 40-i for connecting between modules 1-i (i=0 to 3) 
is divided into four parts, e.g. The more the maximum loading number of the 
modules 1-i is, the more the number of dividing is. A bus interface circuit 
12-i is constituted of a number corresponding to the number of the dividing 
of the bus 40-i. An arbiter 50 is provided with an arbitration circuit and 
a mounting number detecting circuit. For example, at the time of detecting 
the loading of two modules 1-i by the loading number detecting circuit, the 
arbitration circuit integrates the bus 40-i divided into four parts to make 
two buses to execute the arbitration processing of the using right of the 
bus 40-i and at the time of detecting the loading of the four modules 1-i, 
the arbitration circuit does not integrate the bus 40-1 to be divided into 
four parts to make two buses to execute the arbitration processing of the 
using right of the bus 40-i. 
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i f**JB i ] mms&t , &MiM&e>wm<vmmm 

[W*^2] it^JSiiESio^-^Ma^a^tJv^ 

[ n** 3 ] mmmt , f^mo^ttopiflcgva 
iza^x. 

mmmmm^&mzijfflttmzti&xomrfLzir. 
±xmwm.mt>K 

iiftss* j .cpu nsckmmgi t^f) <7)&±m^^co 

[00 0 1] 

mzti&^is^-tymfo^T-fmsmmizmL. w 
(c, ^-?mtm&<r>ftjL*m^hT-9m$m.w.i,z 

[0002] T&*v>?-9mmm<m.jzi,zft'>x , ;« 



of- * £%i£fl& * fa ± £ -e-r t * < <&g# { £> & . 

[0003] 

ftLxmmi-zzkX'ffitfzzix&T-fmmmw m 

[0004] H7S.t>'ia8tC. *^jl-;H««t— 

jiv n'x , bmo-3 t iftii; n'x £ ^ffl-r 
b i o~3J2^a— ;W~lf;i£ft..|>>'-vx-f y?7i- 
P0~3i:P00~l lltty'i-Wcffi^.^ 
ftSCPU. M0-3fcM0O-llKy A -;K:ffi 
i&fli.X'E'J, ARBte5£»AXOtefflttOfif?£rfi : 
^ar-t7T'l)l». BRQ0~3tBRQ0 

o~i ite*is*-)\sfr^fmzti&&m'<x&mm& 

iE^. BGR0-3tBGR00-l l(ityi-;K: 

[0005] 137 (c^-r&coii. 4^<7) ; eyj.-yp<7)^ 
ii-fii*^ ^y&tfCPUSrlo-f-^-o-CfcO. 13 

[0006] ^60 i 3 fc«|«StL4 ; &>'*j.-^»«7 f - 
if L-XfSXD ^i^j.— ypco^^&'j CT^tXfS fc # Ic 

[0007] ZZX\ ^yj.-;WCPUtt 
CPU(cTi?-bx$ti^r^«J;3tc-ri>/i^. ;^f£ffi 

[ 0 0 0 8 ] 09 I^^ya-^itf-^Ml^ 
Kc9;M Aft-hffl- ICIT'IS, H7 

rl^#t, 4S«0 ; tyi-^BM0~BM3A ! . H 
B#{C. itji^'X<£fflg*fi-f-BRQ0-3^iii^SC 

-^BMOlZttLX&m^X^i&fm^S-L. ZtllZ 
^A-^BMOldL B$£ijr 2^x^302^ ^ 

;na. fta^"x5-A^rLT. mz-it c pup o*^^^ 
r . tya-MMi teMLx&m'txommwf^sz* 
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[OOIO] ttwc. A'X7-W«. B#SiJr8(Cfc^ 

.IfUCfc'k : £ya-^BM2ll B#^Jr8i:r9 
*>2"»M7/HSL fftaAxSriPtLT. fftetifCPUP 
2*^^ ; 6i;M3^co6 4>'N'-f hcOr-^iEjISrfifa. 
[0011] ttivc. ;U7-t7li. B#gijr 1 1 Ki> 

-5-*. ZtHzX*). ty'a-;l/BM3(i, Bf^ljrl 1 t 

r 1 2<021M?/HS, &S&K*£A3f l/C, 

PUP 3K^t'JM0^64/N'>( hcOx-^teiM^r 

[0012] zzx\ mm* 3 t&tmr 5 knfst . m 

WH,z. 1 riKcoli. ^7r-( h£K 

m8cr>ffi&L*mz>m&l,zi,. rpoo-PO. P 
Ol-Pl, P10-P2, P11-P3J tl^I 

rMOO-MO, M01-»M1, M10-^M2, M 
1 l^M3j tW.%t&z.. BRQO^*POO^fiFf§ 

*a; txmmm&m^ . brqi^poi mmi -t & 

a^'^ffiffl^*«-t. BRQ2#P 1 0<Dffir+&#M 

A*tejflg#fi#. BRQ3A>'P l \ <nmrtrh&W^ 

x&mm&m^twzmi&zkx'ftii^xoiz. mm 

[00 13] ZC0jZ0lzms£.Ztl&mk<7> : e: t J*.-Jl>m 

£3rr.g>t§4;:te. ffiKO^E^A-yWi. *a^;*.£-tjj 
[00 14] 

[%«S?i*LJ:3 fc-TSHS] £«>J:5*«*a«fc: 
ffcotv^t. : e : Jx.->\s<r)imWJ'-%^b£lzii. m 

ti. ^M^^u^m-oX'y^^r-i ^/ut-T-'-^te 

a£ff 3 d b WTZ . #*»B#ra^'M< &oT*fiJ-C*> 
[00 15] U>>L$r**£>. ; E> f a-/K?Dfflft3&*^<<r 

< =5t^t . ^<DWh^mm< tch t ^0 mm 

[00 1 6] m9cr)mx'W i m-&%t>\f. ^j^-tvm 
Qbn®<?>T-?wmk. mzm%LXT-?m.m£?r 

Ob* fctt. B^Jr 5Tm£ft^<*«fflB*<I#£« 
«rT 6 c b C=5r 6 £ Oftil^ N'x«fflg*ft-^« . 5fc 
firf l> * i/*.-)VM 1 — 3 <0-r — *<B£jW&T Lfcfttf) 

*>B#HT W {41 1 ri:S<W„ 
[00 1 7] COfcSOx-^KHMfcWl, 3rT'64 
A-f hcr>?-?$Km£?TdZbfrt>. lvtnonsb 



64B/30ns = 2. lGB/s 
X'foZ,. 

[0018] lavmirfr&im izm*x%zttfzi><?> 
x-hix. mmfoZftLxmwizti&^isx.-juTffim, 
2ti&b$iz$>-ox. 7-?&.m'&m<v\ai±.zmi-f?> 
mtt7-?w®mwcommzgmb-t&. 

[00 19] 

iwmzmm-&fctf>0)^m m 1 iz*mi<?>fmmm 

O&tfCPU 1 1 Zm£&i>cr>. 2a~d<40ilR<±'4# 

mztL&mm8&x'h-?x , t^A-;n*«a^4«, 

3li«ff«fll'C*oT, afli?&2a~d<D£ffl*7> 

[0020] .rc7)lBf?188t3fci. HHSfLSti^-^ 
1<D{I^\ ^££:ft&CPU 1 l&XM^E'J 1 OtfOil 
»*«KB-^6ttai#S3 0i:, «aj*S3 0<0«taj^4 

&mzm t x h 3 it. «^#S3 it 

a-dc7)ffifflti^)iffl#^a5:IIS-ri>P^S3 2 1 £ 

[0021 ] i<0ffi01fll«(csrr J: 3 <>Z. *ftWX\i. 
q&i/i-;Hra^^-rsafiS&2a~d$:. #RI£4 

ftmb^oxo^ *»(omttzwMmt&. ma 

ttsmftWL 0 , C P U 1 1 t 'J 1 

0 <0fc^6SgRortO^=Srif «OA^«aR(=J6 1 X . 

*<o9d&m#&< Kuz^xftmmmL&im 
xw^<r>^mzwmmth . 

[0 02 2] LT. I8i?««3«. ^ft5^S30£ffi 

pu 1 l&t/^'j 1 ooffl^^tut. c««ai«s* 

KJStT. i^S3 1i^t, *flW»»]$tl4afi 
S§3 0^Sq^5r^fcf5tT^L. aKf#S3 2 

Ul if«ffleB»tt*fl!oTam«rai** 
[ 0 0 2 3 ] Zcr>£ o H^^ixSt S J 

$&tlh**V 1 0<7)WcjStTafiSS2 a~d&«j 
izftWl L T Ifilft^Stf 50iH|$r Sfff i <S)S £ S h <r> 
X\ li»2 a-d«j^^i^)M«K!W* 
<=3rSt#Wi. fflra»2a-»d<75S»BBto«^< : $rS£ 
tT'ilfiS&2a~d^ffl^<50^*«'$ix. am 
S§ 2 a — d <0ffifflS*<?>«^O»*IS«**/jN $ < h b 

%\,z\±. aftss 2 a — d comms&mw*. %<%2>zbx 

attfg<^(6]±^JiT'^ S i d tear* . 

[00 24] 
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[00 2 5] 04". l-i ( i =0 — 3) tityi-W 
J>oT. Jt^V 1 0-i/CPUl l-i/AX'f 

ms<xx'foix. ^v-'A-zn-i^tg^-r^tcT). 50 
ter-t^-e&o-c, *a^'x4 o-i^«ffl«^p<?«i 
a^ff-r&ioT&s. 

[0026] zommmx'iz. ^^^.-^l-i^mm 
-?z>*m>^4 o -i A^m-thm^u^x w 

T. *<Ofb^e^*<*4t=«oT4MW»* t J«i* 
«WCifcft 4>*i* £ i: (c*4 . H+T*tt*i* LT£>& 

SSI 2-ite, #8I^4 0M<O^IRfc:i6&fcjBrCttJit 

[0027] jgcr. i^iaftfisrctt. Sr^t. ^y*.- 

N0-IN3) #^^jL-;H-i*>^r-h'^5 0 
teA2r$-S«lf££«->Tlv6. d^^'i-zHlgfi-f- 
(IN0~IN3)I1 mtlf. ^^'jL-yH-i^H^f 
"1" £5jcf.ri:T\ t^'.x-;H -ico^l 

[ 0 0 2 8 ] 03 13, T-b*? 5 Offy-mtMi^t 
4. ^<7)ll^-ri3{=, 7-h'?5 0li. Pf?l3i?&5 
It. ££Hi8m£II]K5 2 

[0 0 2 9] £c9tigffW5 lti, ^y'a-zH-i^ 
tfi-^)ftilVN*X4 0-i<7>ffifflg:J<:fI-§- (BRQO-BR 
Q3) ZAJjtL, MmtiL£$i<r>X*tit><?>Kmm 
&9&rr&ZbT* Wtyi-;H-H:»Lt. 4# 

z.&fr&mfeLX , igfflif^^l.^.i-^l-H;: 

&fl^ ( I DO — I D3) 5rtU^)-ri». 

[0030] CICDfiyBSMfcfl-f- 1 D 0~~ I D3(i. MX. 
Ii'#^3t'7 hT'^Bg^il. M^-ti". (0, 0, 0)co 
i:#(cm*^IL=5rV^tSr^t» (0. 1, DcotZ 
lzii2km;<X4 0-0^fflff^T$r^L. (1. 0, 1) 
cot #tc(±fta^N'X4 0-l<7>{£fflfFo|"2:^:U ( 1 , 

1.0) *>fc*fcfc88i/'U4 0-2<0«ffll*nrS:*L. 

( 1 , 1 , 1 ) <7)t#W±itayN'X4 0-3<Dtefflff^T£ 

[oo 3 1 ] mmmmmtzmffis 2«± s t^^-;n-i 

WS^KSty'i- rt"gSHt*f- ( I NO— I N 
3) &AJ]L LT , M^O^^'i-yH-i^H^^iir 

[0032] d<7> i ^ Kfi|«Sil4*«HH<oy-^3ayi 

^s-cti. T-tr* 5 ocoMffmK5 1 (i. r-b? 5 



0 a£&ffi&tftiii B8§ 5 2 O&tt ^ 6 * .x 1 - i <0 

mmzfctx. 4^m-t^mj<x4 o-namzt&t 
xm&-?i>ztx\ &mj<A4o-\<7^mm<?)fflmm 

[0033] Hit* , W^0SS5 1 ti. msumtfutt® 

SS 5 2 iZ X *) 2 =Jx.-)V 1 -i ixs £ t £ 

taSW&fcStcH;. 4^-8iJ$ix|,itffiM'x4 0-i^2o 
WU(;^ lt ji aA - x4 0-i^£fflti<^lflff*!lII$: 
HffL, 4^<7) ; t^ J .-;H-i^|^§fLSii:^^tiJ 
-T&t^cli:, 4#SU$fx£;mi;<*4 0-i&i&-£i-!:-r 
K^jIAx 4 O-icOffifflttOp^aiSrl^-r^ . 
[0034] I4C 4-^ffy^=J^-)Vl-\ifim^iX 

ztzizmnztiz,. *j1^n'x4 o-icot&mmcompm 

m&fJ Af-v-hW- #J£l2^-t&. 4^cO*vj2.- 

-t^*>. ftMAX4 0-i**£SeT3 2A--f Mig£ 
8A^f KO/q Ml&»O*ii^'X4 0 
-Ofc. 8'<<ihC0;U MS^^oitil^'X4 0-lfc. 8 
y-W hO^'^f bS$:^oitjlVN'X4 0-2i» 8vW h<7) 

h«£#0«KX4 0-3k ^«ffl«OfiJ0#tW 

[0 0 3 5] d<7)ia4 0^-f Af-v-hT1±. 4£<7) ; E 
-^•S»R**56*rr4 httt, -£WflL B^Jr 1 0 

iz. m&fiz. 6 4>q henT-fmmmmzffif-r&z. 

k&m&LX^Z. 

[0036] mtH. ty'i-* 1 -0#. B^Jr 1 
C P U 1 1 -OH^t'J 1 0-l^c7)7-*-^^j*g«^^ 
ffL. ^>-'a-;H-1*>'. B#3?Jr 1C, CPU1 1-1*> 
t>**V 1 0-2^-r-^«iHS*2r%tfU. ty'a- 
;H-2*i. mMv 1(C. CPU 1 1 0-3 

^cox-^sKSMg^^U ^e>-'j.-;n-3*>\ B^gij 

rlC. CPU1 1-3*^^^ 'J 1 0-(K\tf0x-^iE)M 

[0037] LT. ^it^-lV 1 -0#. SfSiJr 1 0 
IZ, CPU 1 l-0*>f>^^'J 1 0-2^cOt-^K^S* 
Sr^fi=L. ty'a-;H-lA\ ^JrlOlc. CPU1 

l-lA>^^t 'J 1 O-S^cOr-^teiMS^J-^L. =e 
^'jl— ;H-2#, B#gijr 1 0fc» CPU 1 1-2*^^^: 
V 1 O-O^OT-^SEiHS^Sr^ffL. ^^i-;H-3 
^Jr 1 OIC. C PU 1 l-3^<b^^:'J 1 0-1^VO 
T-^«iSS**SBtfriC:4:*ffl^LTV^*. 

[00 38] ZVT-fmimJKZ&fX . Pfff0SS5 

Hi. &fM-c2X\ mtii. ^i>\x-;H-0^MLT* 
31vn'X4 O-lcoffifflSrlt^JL. ^^'i— /H-lK*fLT 
ftii>'N"X4 0-2c7)f$ffl$r|^pTL. tyi-;n-2t:Mt 
TSIa'X4 O-SCOffifflSrfF^IL. t >-*jl-;H -3lcW 
LT*31^n'X4 0-Ocomm?:¥f-*f-f&. 

[0039] ^-LT. i«0T-^«SISB**®tT. H 
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rt«5Ui, l$3?Jrl IT', W*.lf. ;H-0 
lC*tLT3£>I^X4 0-2«0ttJW£flttJ"U /H 

i -2n=*r lt^m^ <x 4 o -ocomm £fF*r l . ^ 5/ »— 

;P 1 -3fc*f LT^il^'X 4 0 -l<^fflSrllF"I-r & . 

1 0 0 4 0 ] zmzx 0 . &ms<A4 o-oxit. nn-v 

Q3i=JEgrl/C* m*\r:2.frhm>\'c9<rm<r>S>^A7 
/l^teoT, CPUll-3^Wt'J10-<y\<7)64A 

g#«-*BRQ2fc:j6SLT, WSrl lKSjUrl 
8«8t^f^ffi->t. CPUll^K^t'JlO 

B#£ir 1 fclfctt**^-^ 1 -0<O^il^^MfflS*fl 
^BRQ'OKJCSLT, WHi 2*»^>«F^Jr 9<O^C08 
■t^-f ?/P£fiS-?T, CPUll-Oi'Mt'JIO-lMO 
6 4/sM hOT-*<ESt&#£lT$*U AX7r 

)V<?M\~. &fMv 1 0£:mt&^i-/Ul-3O#tjIA 
*«MSSSfI#BRQ3fc:iESLT. SHrllH^ 
Mt I &<7)&-*M 9 )V*®.->X . CPUll-3K^t 
'J 1 0-l^\cO6 4A-f hOx— ^^tflSffSilS. 
[0042]*fc, £*l(Zj: 0 . 3*iIAX4 0-2T'ti. 

^■BRQltJBSLT, >**Ir2*»^*|r9<0ia<08 
+M7;PSrf£-?T, CPU1 

)V<nmz^ B#^ijr 1 ok^**^'*— /i/i-ocoftil/* 

Xffifflg^fl^BRQOtCJfrgLT. B§SiJr 1 1 
Jijr 1 8O8IM ^SrflSoT. CPUll-OH^t 
U 1 0-2A^)64A>f h^-r— ^(B&^SSffS^tS. 
[ 0 0 4 3 3 ifc , iiucj: 0 , »U4 0-3-CJi. 
B#^ljr 1 (CtStt^^^'a-^ 1 -2«0#iIM.*ttffi»WS 
*J-BRQ2fc:j6SLT, WMr2^Hflr 9OH<08 

1M cpui i-2*^^^y l 0-3^ 

ivcomz. mmr 1 oKfctt&^'i-^i-o^iiA 
^ffiffls^ft^-BRQKcis^fr, mm-? 1 i*^b# 

2?J^ 1 S^St^^ilot, CPU 1 l-lA^j** 
'J 1 0-3^6 4>M h<7)r-'-9^mtmn^tlh . 
[0 044] ^-/a-zH-itt. ldjcox 

-^iKiMf^, 9v^-hmmr w <nmz, ^f-^s 

[0045]Sit. dcOt^^-^teiHtg^Ji, 9r 



T\ 64AMM4 ( = 2 5 6A>fh)<of-^S3SI* 
fld-i:*^ lrtflOnsktS^ll 
256B/90ns=2. 84GB/s 

t^t, agtc^-r^t^frrtcJt^T, "o. 74 g 

[00461 H4c/):?-f A^-v— hTIi, 4^^-Ja. 

-r s i t t\ 4 o-i<7)^ffls^<7DM-&2r^?i-r 

t*>£>, *ii^X4 0-i<Z>^J»£*S>L/C. ty'a- 
-biPSmxtbh. 

[0047] z.td?io . iai/i i d fc, #«Di<z>f r - 

?iwis-m, r-t*^5ocoi)in?[ass5 m, %g 
fflR«aiig»5 2<^{tit-*ssais*t4*^A-;i'i-i 

<*5fflRfcJ6 fcT . 4 ftWtt Z&M^X 4 0 -i Sr^KJS 
fCttfrtftifcT, «jI^'X4 0-i(7)ffiffl*Ol@<9M 

[0048] «£(f , * is *.-)V 1 -i£7)«A^^*< 1 
6 £X\ jftiiAx 4 0 -i £ 4 SMfcfcfcffiJMHWt-* i: # 
t= . SOHcHat § ft & * ->H -i 8 fflO t 

ICii< 4^»mSiJL^ilA*X4 0-iSr2»tt 

ffl^ n'X 4 0 -i <7)figfflS* £ Lt#/;ti''a-/H-i 
£*tLT, ^2-5<?)IicoJ±lA'X4 0-i<7)+A^^ 
il^'x 4 0 -i co^M£ 3Hfl? LTW 0 STt ^ < 

[0049] dcofli^^oT, mmzmmztiz^j 
wmx%%> xo^h. m2<r>mmxi±. 4w^*a— 

;P 1 -i*^ U 1 O-i&l/C P U 1 1 -i i 1 O-Tofix 

1 0-i^tfCPU 1 *%HH(i3S 

[00 50] ^cot^Wi. CPUI l-icnmH)^^ 
'J 1 0-iOffl^J: 0 h'Jr&^b Zlzlt. *j1>-n'X4 0-i 
cO^S^^M-^iSt^C P U 1 1 -inWglXMfcZii. 
mz. »J 1 0-i<7)«tA { C P U 1 l-icofflStJ; 0 1 
Jl«flrv^fc6fc:tt. ^ii^'x4 0-iO«fflH*co^^ 

X4 0-iA>\ CPUI l-iOSAH^SSCis^tU 1 0-i 

og^n^^toi*)^-^ v ^evmxmmizm tx , -e 
[0051] ife, ^<7)t#{c{±, 

T-h"^5 0^«LT, ^>t'Jl 0-i*i||^§flT^ 
^cOA^^Sr^-m^ft-f- (5S^T'^-rt<7)) t, «-C 
PU1 l-i^HIISixTV^cO^S^Sr^-ri^fi-f- 
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[0052] z<7)$mmm&vt: . r-tf* 5 o<4. 

§H§l§ftSCPU 1 l-icoJl^H^^ix^^^'J 1 0 

-icommx^^-^t^izit^ mmzix&cpui 1 

U ffltc. fgRSft.*** y 1 0-i«ifcWS!?il4 
CPU1 l-itf)ffl»J:H^J:*KI4, IGH&Jl* 
1 0-itf)ffl«fc:J5fC. 4 0-i 

mtxu&-rz>ztiz%:&. -et-c, cpui 1-1*^ 

WftSIA*4 0-iOtefH^t:yE!gLT. -e<7)4"*^. 

[0053] H*5tEtt«fc:«-5-C*5S6BB*K»!HLfc3&«. 
*fMB«i*t(cRRSS<ifcfc<0"«i*v^ Wiif. Z<r> 

fflip?r*«^s wmqwtmsa lx v t 

[0 0 54] I^MCt^tlWJ, fell 16C 
*-fJ:3^. T-b'?50fr\ ^E-Hft^(MB) 
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